Effect of aspirin on bone healing in a rabbit ulnar osteotomy model.
Aspirin is frequently prescribed following orthopaedic surgery. Although there is substantial evidence that some nonsteroidal anti-inflammatory drugs (NSAIDs) are associated with delayed bone healing, there have been few studies of the effects of aspirin on bone healing and, to our knowledge, none on the effects of physiologic dosages. Following ulnar osteotomy, fifty-six rabbits were administered a placebo (nine rabbits), indomethacin (nine rabbits given 12.5 mg/kg daily), or aspirin at various doses and schedules (2.7 mg/kg daily for ten rabbits, 10 mg/kg daily for nine rabbits, 50 mg/kg twice daily for ten rabbits, and 100 mg/kg three times daily for nine rabbits). The aspirin doses were chosen to span the clinical dosing range. The indomethacin group served as a positive control and as a relative comparison with the effect of aspirin. Radiographs were obtained every two weeks and the animals were killed at eight weeks. Mechanical testing was performed on all rabbits except for six selected for histological evaluation. Aspirin delayed bone healing, as demonstrated radiographically and with mechanical testing, in a dose-dependent fashion at salicylate levels equivalent to those resulting from typical human dosing (low-dose aspirin). Receiver operating characteristic analysis demonstrated a plasma salicylate threshold above 20.7 μg/mL predicting delayed bone healing. This approximates a single human dose of 325 mg. Salicylate levels above this threshold were associated with delayed bone healing similar to that caused by indomethacin. Aspirin dosing frequency did not affect bone healing. Mechanical testing was highly predictive of radiographic healing. The interobserver reliability of radiographic assessment of healing at six and eight weeks (kappa = 0.83 and 0.79, respectively) compared favorably with interobserver reliability in previous studies assessing cortical bridging. In a rabbit ulnar osteotomy model, aspirin delayed bone healing with a threshold equivalent to a human dose of 325 mg.